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jL4*fi*ifc*tS!*#t*Jfe) 9 

- ,# i£ & f -T- £ 4ft « • *#«*ft«-ttHi4J:ifc* 
Jt^&JftKtt^ifc • * & : (a)** 

##&^f^^&^/fc#^&;&;&^J& ; ix A ( b ) jfr tt # 
a^^t^^^f-fict^M^^^^f ^ 2. *ft » • 
<E * ( - ) * +. £ -ft 4l g| * : # 1 ffl 

1 2 ~ ft * £. » « : 
l4~ftfe4ftJt^-tHi ; 



' &3L&*H%}g- Layered Proton Exchange Membrane and Method for 

Preparing the Same) 

The invention provides a layered proton exchange 
membrane, comprising an organic, and inorganic 
complex membrane, and a layer or multiple layers 
of proton exchange membranes; wherein the organic 
and inorganic complex membrane comprises inorganic 
proton conducting substances and an organic 
polymer membrane. The method for preparing the 
layered proton exchange membrane, includes (a) 
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l£ * &£.# B .fl*S-g- (%t*R£M ■ Layered Proton Exchange Membrane and Method for 
Preparing the Same) 

mixing inorganic proton conducting substances with 
an organic polymer membrane to form an organic and 
inorganic complex membrane; and (b) combining the 
organic and inorganic complex membrane with a 
proton exchange membrane. 
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JL - fttyiSLW (1) 



& m & #r 

ii & f -f- it 4& ^(Proton Exchange Membrane, PEM) 

% m, m m - % it & jsl m n - usu^ifflif^^^f 

*/l • djDuPont£-sJ#fim##J Nafion® (Perfluorocarbon 
Sul phonic Acid Polymer) 8 3fr & * * ffi '14 &) % ^ & 
»#m*{tLB*[#i4K*i»ft**1t ( * ^800 ~ 1 00 0/m 2 
) ' ia 4* ^ a°o A * ^ M ffl ' J- * # # 'I± M. * it ffl ^ 

i # ¥ ft it ^ m 34 % 5fc (Direct Methanol Fuel 
Cell; DMFC ) & tit m f f& & € ^ • « * 

»*«4«^^^.^.« J f-fojf J f- ' f f il A ^ f Sg- > % * 9& 

« * PEM # i£ £] lfc 4ft ' ^l^^^f f 
liii ■ 

a ifrDMFC ffl PEM 4£ ffl JitA^MII^^fSl^^^fl 
-i49S^^^i|^f^^^#^^ • ft. ^ -f (proton) & 

* & % * #i m ' & - u t * ' 




JL * ®WtiLW (2) 

* & & - $L * i&PEM • sfcj&flfr4fc"*R* s l-6«jfl!l& ' ig a* ^ 

» M # 4b « & ' * «i * t » 
'14 » *b — 3l^$|^¥S|#jf it (methano 1 crossover) • *b 
>S B * it /&DMFC *fc*;F#tt*#4ta*- - • 

PEM * * « A f # * '14 ' ilf^^bf^^t^^ 
& - 48 & «l ft * te(Hydrophi 1 ic) #j *& » ff& ft * 4± #j s& 

* «. ¥ 6| 2£ ^ *a # J& it ' ® *b ¥ S| ft t it $L $L 

ir m m m n & ; a *b ^ - # 2r ^ ^ & ^ & *n # ft * *± . 

& £c *PEM ft* 15 ^(cluster) #ft# • ^ i& 4£ @ 

/frtfj^&SLJifcifl^ ' #PEM 4# m #J ft * T I* ' # tt ffj * 
^^^f-^^€^L^I^^ • *_h^T £o D M F C ffl PEM #r © B& # 

J- * ^ 4l ¥ B| * A & # *t • ^ f t i- * ^ # • 

rti6. x ?&%3&#jm t *L&Vk&lt- : f-*.&*;&. • 4£ _l * ;t 

a*S*>ftf tffl^»*«# >£PEM t #J ^ it * T n 
IT >k : 

1 * ft 4&PEM # # <Mj ^ ^ >t & it ft * tePEM # >ft # 

pem t t -f * ^ ?i i ^ ^ £pem f^^m^^^^-a* ' <* 

A ^ ^ & ?t & ^PEM <fc-fc£.*#*&t^jfcffl;& ' i4^T#W 
ft • aifc^^P^^^^'Jffi^Isj^-^^^^^PEM^t^^ 

' * *>J ffl ^ 3£ 41 ^ A * to « *k «t 4b • *. 4S #J % 
ttt^m^lk&i'Aik ' P£ 48. ¥ si # f it • ^ i& it # % *& A ^ 
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x. - ftwatw (3) w 

&#l&^ , Fg$#i£#Jlfteffijl 5 Mg. • *B M JM'I #US Patent 
No. 5525436 -5716727 -6025085 -6099988 -6124060 - 
5 5 9 9 6 3 9 * & * 'J ft •* •* & 3% & f * # ' is@f t 

it ^ «. ffl mr % S. & *K #J 3t * • # *bUS Patent No. 
6365294 m i% M- ( po 1 yphosphazene ) & #PEM ; # *bUS 
Patent No. 6444343 Jt'j &PSSA + PVDF SL M Bl M » m • * 

# T a* * IS. • 

2 - ftP EM #ftft*H&tt4ft** : 

^PEM -f #| m % + ' 4/ T H: itjPEM a. m tfl %B> * ' * 

IL^bft* A, ^PEM # *4 # SI H + ' «. JL & ^PEM # 
*t # % ' #3 St H * *b ft 2r & *f & PEM ^iS^f^^fl 
t 'It ^ If jg, i If ^ f it ° S£ #. • M # #>J ffl >£. I5J 

4* 4*f *. If foDMFC t f f • 

If £P ft ¥ s$ ^PEM * £ & ' ii. # $t l» W A ft at # ; 

0 & tePEM # m n if ^ # ^ isj 4- f -7- # fjf- 

4& > ffg it /& # t & #j T If • *a M # *'J *US Patent No. 
4687715 -5849428 -5919583 -6059943 -5795796 a A 
6447943 - 

3 - Z4l ^PEM ###itf^^>5-^ : 

-7- & # If- it # ft 2f 5* efc £ & Wi *t ffl & 4fc ^ IS & Si * #J t -f- 
3fc m 2r A ( Hopp ing Mechan ism ) it ft # ^ - 4s * ^ # #fc 
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2-*&wta*a (4) ^ 

# # » J- £ & ^ * » *t *t ^ - Silb_LiC^^,S^r 

I i*^JtUS Patent No. 
4594297 * 4380575 a AWO 9852243 - 



% W n S- 

■f ^ t -I W A I fS^it#'^^#^ f £ 4& ( PEM ) # *4 

i&ffl^^#^4L*^f^#^&^f^^3i (Proton 
Conductor ) ft & & & £. £1- #'J *° #H 3 0 + £ ' ' - ft 4b IS (H 3 0 + £ 
' ' -alumina) - Sb 2 0 5 * 5. 4 H 2 0 - H-modenite - # £ 8& 
(heteropoly acid) * ;6 (Zeolite) * 4 it #(zirconium 
phosphate) - ft 4b (silicon oxide) » ft 4b £fc 
(titanium oxide) - £% S£ (tungsten acid) - 
(sulfated zirconia) - Si. (sulfated alumina) * 35. 
fift. ft 4b ^.(sulfated titanium oxide) - >&fc S£ ft 4b £k £S 
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i * 3M/m<yi (5) ^ 
(sulfated titanium-aluminum oxide) ° ^ # ffl • >£. Il^k 

T W f f I t -I ^*M0" 2 ~10" 3 S/cm Pel • & # # f 

tf- « >^5*10- 2 S/cm & it • *i*te-fcia*tt&#.LA-fc*t 
&i $ M > ##*fc^*4fr • 

?S*Hkifci&a4L****1f j y-telttifij&|SJ£ ^PEM • # 

« * ^PEM t >l I ^ ' «. jtb - « ^ PEM ^f-T-f-^&^Hfe* 
- £ * * - 

*^6^fttti*<6-IL6^^IS (PVDF-g-PS) ^ 4b & 
N- ^^-^-^^^t4L^^ — ft ^ tip ffi m [PVDF-g-S-poly 
(N-vinyl carbazole)] - 

#t ^[PVDF-g-poly (viny 1 phosphonic acid)] * £4- ^ 

[PVDF-g-pol y(4-v iny lbenzoic acid)] - **4b£2- 2, ^ 
& *t & 41 ~ a m ffi m [PVDF- g-S-poly(2- 
vinylnaphthalene)] - ^4b^9-^^M^*t^^^^a^ 
ffi ^[PVDF-g-S-poly (9-vinyl anthracene)] » iiil* 
^ -f- 5c. 4& * £ *Jt tit ^(Sulfonate) > t t t 
(carboxylate) - *&a&H(phosphonate) - St 3$ 
(imide) - 35.3£8fcJfic(sulfonimide)s&*fcJft 
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i * ®WtSiW (6) 

(sul f onamide) • 

&m m m & n & m ; ift**.**L»j»**«.=-*Lz*** * & 

**M£§§(polyacrylate) - 3& SI (polyester) - 3£ 6£ &t f5 Sis] 
(polyetheretherketone) - 3^ ^(polysul fone) - 3fc 
(polyether) - & S& J3£ ( po 1 y am i d e ) - 5k & & 4b ^ 
(polyphenylene oxide) ^. #F H 4b #?(polyethylene 
oxide) • J:i|il^i s l#il^i#itlSiit#^ 

€ & 5- 'J> Mb I 0- 4 S/cm • 

# :(a)^'Jffl^^^^-^^###^at- : f#^^i( i ^^ 
M ^ fli & *t /| f & • Jl & # «H (a) ^ ^ ^ ^ f 
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£.-®WiSLW (8) 

W m % m ' T ^ & * *J ' 4t # ffc *»/§ T : 

^ «fe 2r ^ 
* 1 

^40g %L Z* ft fit ( «fe £99. 9 % ) *M0g ^ * 4d — a 
Z, ft ffi m %l ffi # M> 3 # £J - * ^ ( PVDF-g-PS ) » # a 
Co- 6 0 it ft M # Jft 4* «. * ft -5L M, » jt 4S *I * J* 4t #1 * A 
25kGy • 

m -L i^pvDF-g-ps m. & & a z, & m & ft t w & $k 

%l (Soxhlet extraction) Z> 
ft % %L & fa > ^ia**f|fe*T#fJ6 & 
PVDF-g-PS ' ft*tfr*ir^tb^fefttt.^ift^#^isi ~ 
100%4L« • 4l iH ^62. 5wtX • 

H*6.9g#PVDF-g-PS&12.5g4L&<ffc — IL # IS iL 

10mglL*^©^'l!i#JFC-430^o>^it^^^20ml4Ll - ¥ & 
-2-0{t^^S^(l-Methyl-2-pyrrolidone) • 

^PVDF-g-PS * «. t ^ /v5Phr 4iH-form Y- ft ;6 
(H-form Y- Zeolite) - $7 S # % 1 6hr 5. % ± % ^ Mj 3 ° 
ttjfe^JI* (Cast Film) #*>£130 o C;fa&T*tf/&#;i*& 
^ ^ • 

(40wt%a^80wt% ) 4LPVDF-g-PSit^t^M^ffii#^>f 

ft * « a ^ «t ^ 2 5 °C T ^ ft ** 4b Bi Jf& ' SL & ffi 4& m 
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JL * &WiSWl (9) 

( tetrahydrof uran ) 7jc >f * - ^- ^8 0 °C * £ T It M 6 * 
? S| £ it A U Bl £ fcb tf. ^ £ 1 • 





J$- & ( # m) 


C S/cm) 




'AtL ( c/p ) 


Nafion 117 


195 


1. 50xlO- 2 


2.6X10- 6 


5770 


MRL424/ 
( MRL279/ 
J* £ ) 
MRL425 


200 


4.19xl0- 3 


5.31xl0- 7 


7890 



Note: Nafion 117 &^-%%*-%^-3L%t : f&; MRL424 - 425 



frm&7F*m&tk£L ^PVDF-g-ps ; MRL279/ m & Hz 

*• m, m 2 

W40g # It (Ml £99. 9 % ) ^ 7v40g # i$k ~ It 

z> n m m * m # % n # *j - % ^ ( pvDF-g-ps ) » # « 

Co-60 in 4t *s *r Wl 4* * & «. & a ' it 4S f'J * fl& m m * & 
25kGy • 

4f Ji i&PVDF-g-PS t|s ,£ #7 « & St SI it^t (Soxhlet 
extraction) ^Sf^-i-^^^^-^-ft^L^^^^ 3£ ^ » 
**a4i»jl!i*fc#TftH 6 fc J. ^PVDF-g-PS - #fef i 

s & fcb m tk sl m & # * isj -s. 2 o ~ i o o % m • * #j 
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i - &WtSLW (10) 
&62. 5wt% - 

^6.9g^PVDF-g-PS^-12.5g^^^ — 
lOmg # ® '14 ftJFC-4 30 fa >^ ii ^ %■ ^2 Oral f & 

-2-Dth^^g^(l-Methyl-2-pyrrolidone) • 

>£.PVDF-g-PS & %L t >fa Al 6Phr 4LH-f orm Y- ft ;S 
(H-form Y-Zeolite) • 4fc 3S # & 1 6hr 5. % ± % 4r % ° 
(Cast Film) >F*£130 o C;&n&T^/£;£&& 

m $l & m • 

4fJii&#^&;$*£^J&#j&#-,# Nafion ( * # J« ) 
it ^ £ - I * 1=] 4£ & ^ (62.5wtX) ^PVDF-g-PS ife *r & M 
^ # ^ >t M ° 

# & *h H- ' * * *J & 8 hr ° 4 t ^ t W 0 | ^ ^ 
( tetrahydrof uran ) A ?k » # ^8 0 °C % £ T $t 1% 6 * 



*2 





J£ & ( £ 
m) 


( S/cm) 




•A A( c/p) 


Nafion 117 


195 


1.50xl0- 2 


2.6xl0- 6 


5770 


(MRL279/$ & 
3A)/ Nafionll7/ 
MRL279 


80 


8.39x10-2 


3.4x10-7 


24700 



Note: Nafion 117 ^^"^141^^5.^^' MRL279/;# ;S £ 
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w m "^r # f -J # ^ « £ ^ t -f- # if- & a ^ f si- % & 

*ll*t*fr^#*t**j(L#Aftfl ' m Jb $ ft X ' # # 

m. fa $t & ° 

$ % m e, a a. ^ & w m % *> ±- ' t& & 31 # « a 

£ ^ # <M3 ' ^^3feSifc4t#* ' £ * %L m & # ^ # # 

#° H. ® j*j ■ ft & ^ ^ & % & & #f , a Ait 




® n • 

# «; «, W 

1 2 - f £ & m ; 




l. -«#Jtf^£&/& ' & • 

JK * # : a A 

- * * ^. & >f f ^ £ & • 

tt^^^f ^ &H 3 0 + iff " - #L 4b IS(H 3 0 + £ 

''-alumina) - Sb 2 0 5 * 5. 4 H 2 0 ^H-modenite - & £ #L 
(heteropoly acid) - >f ^(Zeolite) •> 4 ^ ^(zirconium 
phosphate) - ^ $L 4b ( s i 1 i con oxide) ■ % 4b £k 
(titaniui oxide) - H ^(tungsten acid) - ^S. tit 
(sulfated zirconia) - g& £g (sulfated alumina) - 

S& |L 4b M(su 1 f a ted titanium o x i d e ) & 8L % 4b $k & 
(sulfated titanium-aluminum oxide) ° 

3 . t tf # #>J & SI 9 1 * m it 4L H * f £ « Jft ' * 

(PVDF-g-PS) * 4b $N- ^ + & Ml * *H — *L ^ * 
J9§ [ PVDF-g-S-po 1 y ( N - v i ny 1 car ba z o 1 e ) ] - £ Z> tit & 

& 4l a ^ #t J% [ PVDF-g-pol y( vinyl phosphonic 
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acid)] - &4-6*$3£¥Slt#:;&^&<& — & Z, t% m m 
[PVDF-g-poly (4 -vinyl benzoic acid)] **JHb£2-Z,;Bfr^ 

& **. ^ * ^ — a. z, m mm [PVDF-g-s-poi y (2- 

vinylnaphthalene)] -^4t&9-£>^M4£*£^&^-=-lt£ 
^ Jit [PVDF-g-S- poly (9- vinyl anthracene)] - 

t m m m ^ £ 4* & *% S£ A(Sul f onate) - & * A 
( carboxy 1 a t e ) - 4 II f (phosphonate) * 35. Sft Jg? 
(imide) - >e?il3£S&fl$(sulfonimide)i&*gJi£ 
(sulfonamide) ° 

7. t tt * #«j A si g i m m & m M f * sl & m » * 

ttt**l*^ J f-JK4t#***»^ft.#J!Sfl&^A*^« ° 

t«**fe*^-?-J«4fe.#*»^#^ft.#J»fl&^A«.^J« ° 

t t£ # ^ ft, ft flt & ^ $t 8i(polyacry late) - $ fig 
(polyester) - ?^.Sj|fi€i^g^I(polyetheretherketone) * & 

^l(polysulfone) - $L &£ ( po 1 y e t he r ) - ^ SH 

(polyamide) - & 3i 3£ ^ ft, 4t $7 ( po 1 y pheny 1 ene oxide)j£ 
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& £. 4Mb $7 (pol yethy lene oxide) • 

11. *n*m**.** ' * 

12. :fr*tfr#*J|£ffi£l#m3£4Lif*#ff J F ; £.**J« ' & 

( a ) ** ffl ^a^^^&###^^f-^^lt^^^a 
& a 4i ^ JR ; a A 

ft * sl & m ° 

14. *»tl»**J«IB«13«mit^*5t«4J IT -T- SL * 
i§d * ^ ' & * t£ # (a) ^#a^^-?-*#^^^f 
-?-**i#**tt#«>£.#*4fe«# « * 4b * £ J» ^UV* as £ 

15. *> t * * *l ft SI «133Rmifc4L*L34:f»^ * * 3L¥k 

m & * & ' *tt#n (b) ^^a^^^^m^-f^-sc. 

*«4Ltt^^r^,^^«* > 4b ^ £ J# it AS 5. «f • 
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